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Subject: Strategic importance o{ sravimoters
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1. Oravimeters or gravity :leterai are one type of instrument used to
meapure the relative variation iq the acceleration of gravity on the =arth
. from point tp point. The other f;equantlyoused instrument is the pendul ..

i
which has also the digtinctive chéxracter of being usable for the measure
of absolute value o{ gravity at a;;y given point; kach type of insiruaent
- enjoys certain distinctive advantzfgua. The pendulum yields observations

!

tm are generally more unif?m, %nt are obtainable at the cost of

i
{1) greater tince required for obgarvation and (2) difficulties in portabilit,

The gravimeter, which measures :aexisitive variations in gravity by meaus
i

of a delicate upr%ng vields data thet (1) can be obsevaed in a fraction

- of the ,tim;e‘ required by a pei:dulw?, and (2) can be trmsporteé. e;asily from
peint to point, ,Gravimetric observations, however, are subject to

~ ageldental grroxs due chiefly tc chiznges in pressure, ‘temperature and sther

emtﬁ”eﬂe‘c‘ta on th?; delicate spyring. . ‘hese errors are generally veferred

to ae the "drift." The drift varifs not only among different instrumest:,

‘but also for any givenkinst.ru‘,ment f‘rom.,ane cet of conditions to ancilivs. 1This

results in a degree ‘'of non—unj.fom%t:r ir data which necessitates (1) ‘resuent

1
i

calibration betweer instruments ang, (2) frequent returning of a graviseter

from a glven field station on a su%vey to a hase station for which a bL..se
‘ : N ‘ !

i
{

E
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~value has bgen established by nu;éeroua pendulum obsérvatioqe. This

g

troublasme drift problem has Put 2 premium on technologist# to develop an

_instrument whose drif\t rate mmlci te 2t a minimum.

i

i

... While a number of firms in !%urope and the US produce gfravimeters, the most
i ' ':
‘satisfactory instrument gzew:elbpeq' to date is Lhe Worden gravimeter,
. .produced by Texas Instruments, Inc., at douston. The gravineter provides
; !

i

: § ! Iy
‘accuraty togethar with compactnes:, drtability, and ease of operaticau
in the field, As a ‘){?‘ﬁ};lt it enjpys deserved popularity through the world.
To \?hnrwlmowledzo’ 4t ha: not teen pbtained by the Soviet Bloc, Tugoslavie

excepted. Decause the vitel partp are sealed in a cell, only the

marufacturer can service the sens;;tl.ve inner components. In thig manier
the manufactirer assures continuing performarce. This, however, also

¢
f

protects his distinctive design by wonitiring the required purchase

;’ . i ' 5
agreemsents. To date there have beéen no known attempts to force the i mer

cell for copy of the design; also, it is possible to say that quite
. ! ‘ ;

3
H

probably the Worden gravimaters hyro Sound belr vay to the Soviet Bloc,

H

§ : i
Yugoslavia excepted. This also m'?:ﬂB it understandable why }r. Worde: is

i

not desirous of seliing his instru'};aent to the Sovidl, Bloc. In contrast
to this unique US technologieal capability, the Soviet Bloc has not been

as successful in the production of; sravimeters, We know that the Sov-ets

i

P j
are having difficulty with an e:ncqgsaive drift rate in their gravimete:s.

i
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This has been reflected in (1) fruitless Soviet efforts to obtain US
gravimeters under an exchunge arraigement for their Arctic ICGY prograi,
(2) an attempt to purchase two Worden meters without the required
restrictive a reement for servicing, and (3) an anxious attempt to arrange
a ealibration of US and Soviet gravimeters at a US station in Antarctica
where gravimeter and pendulum valves on the Fotedam datum (the same D:tum
to which the Soviet gravity survey and network has been related) have
been determined.
2, Gravitv data are used primarily for resource exploration and for eodetic
and mapping purposes. To this eng the Soviet Union has completed a
systematic general gﬂivity survey of the USSR, in addition to numerous
gravity surveyg undertaken for mireral snd fuel resource exploration.
oreover, we have information that effort is being stimulated in the
Soviet Bloc, and the Soviet gravity net is being extended into Syria,
Afghanigtan, India, and other veripheral countries as a part of the loviet
aid program in geological mapping and resource exploration. it is
éignificant to note that none of these date are permitted to be disseminatlec
to the Free World. This has been explicitly established from Seviet IGY
seientists on several separate ocrasions.  This reluctance is not difficult
to understand. The importance of gravity data from a military stand; oint,
stems from the fact that gravity studies provide the best sethod of Jeleriiring
the shape of the earth, that is, dits flattening and its vari tions from a

mathematical eilipsoid of rotation. Eince gravity data can he colle: ted

3
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for the great oceanie expauses of tue earth's surface inaccessible to
P ‘
triangulation,s iuprovemerts in oyr knowledge of the earth's shape will
, i
coms ag we, acs} ire more gravity &na from =11 over the earth. The ac.eut

_u
of the ICBY and the very demand 11:; requlresent foraccuracy st the enc of
|

a 5500-6"00 rrg.le ra.ﬁge recessitat: 1 constant search for ways to reduce
o .
I

geodatic errcfr 2t the target, It is also recognized that gravity anomalies

'P‘at the surfaf:ve extend into the aar“h 8 exterior gravity field and will

J

/

ﬁo‘&iets%will be +hle after (1) the ‘complotio;'t of a gravity carvey, wnd (2)

I
influence th" ' ICRT during flight. Frelimivar: studies so rar indicate still
/f; : :

|
a wide ranbf'of uncertainty regurd_._n the gravity anomaly effect upon the

n !
ICBM dumm%{ f‘l.ight. Mereover, the uOVi("CB La e through an erergetic

/
admptation’f of gravimetric data to ::.oping L.rposas. develo,:eJ the capakbility
AT .

to esfablish geodetic eontrol adequate to satisfy the conirol reguirenmsnis
J ! ; .

p)
{ .

A * ' ‘
for; ;map,:ing ot secales of 1:100,07) for areas deveid of triangulstion. Since
7~ 1

;

manv arizas of the world have no ddtequate itriangulation @nd this includes

A4 \
exxeﬁsiire ‘areas on the periphery af the So-ist Hloc and in Chinaj, the
(i
H"e cal,lertxor\ of Free-World gravityr deta (which have generaliy bLeen froely

‘\ ‘
shared 4 ,-7 except for the commercialdy sipgnificant oil data of prayate
| . .
oil compahies) to sigrifica.ly improve their target-locating acecuracy at

#
1Y

L
P

any pcirit"‘ simply by obtainiug an astronomic pesition and correctin, it
for deilections of the vertical., TIron this it ig rendily understandable
why the Depsrtment of Defense has taken s ction to classify . vavity data

as secret.

b
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3. sSince the IOY is concerned oniy with the observation of dgfiamic
gecphysical phenorina gravimetry ;is limited only to the recording of minute
variations in the accelsration or: gravity for the purposes of studying
earth tides, For this purpose spfzcial stabiomary gravimeters are used
that record changes in acceleratign with time. One of the %eadinz
instruments is the LACoste-Romberg earth tide gravimetir. Neither the

R
earth tide program nor sxmmxiom #zz:t:ltxtl xxttxtti;x xhzi ARE ERkmg
xxkickky wuterkaian the inatmmemf; has anmy military sianiriéance-. In fact,
the sarth tide program is one of i'ne least emphasized of thé dymanic discipl .nes
in the IGY, In the US program it | #e8 not included in the initial budget

; 25X9A5

at all, and subsequentl; has heen j‘covered only in part. -of
Cglifornia has been hard put to obtain a $25,000 alloéation Zfox- a second,
required meter. Similarly, the USR has only two stations at which eurth
tide observations are scheduled. i’_“here are, however, extensive graviretric
activities that are being activil;% undertaken. Jne part in connec.t,iori with
the glaciological studies in Antax;ntica for purposes t;f determining the
thickne:s of the ice shield and th;e elevation of the xfock ung’ierstmctx:rg.
Both the US and USSR are engaged i.n these observations. The other part
of this program is wholly an adju%t activity having no suistantive relationghip
to the IGY; this consists of an efi!‘crt by a number of Izee World countries

to make gravity ohservations purel&* 18 an activity of opportunity by taking

advantage of the presence of many iscientists located over many points

5
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throughout the world for the IGY %:mgram. The data of these activities will
not only be of initial scientificz value but will ultimately have significant
military application, In this cornection it is most significant to

observe Soviet maneuvers with respect to this discipline, Ii 1s necessary
to recall that at thg formal Sovic;ut announcement of participation in the
IOY madd at Rome, September, 1951;, the Soviet scientist made a plea for

the expansion of IGY activity in éravimetry and seismology. Subsequent
Soviet DBloc IGY plans desclose th%t neither the Sovieis nor any other 3loc
country has done anything to exparfxd the program (except as noted in
connection with glaciological activitiea in Antarcticg). Thj.s means that
while the data of nmn.eyrous am‘xounéed Free World adjunct gravimetric
obagmtiona are coremittgd to e éhared with the Sino-Soviet Bioc, the

Bloc countries have no similar zing:ounced program and therefore are under

no oblication to share gravity dat{a of past or future activities.

Li. With the above facts as, backgxi')und it is now possible to evaluate the
Polish request fo;' two Worden gr'm;tj.meters. The first atte:spt to purchase
in 1956 was cancelled .with the reii‘usal for the issuance of an export .icense
in August 1956. This was fm‘rora.b,l‘;.‘: received by Mr. Worden who has had no
desire to export to the Bloc coméries. The rcr;ewed Poligh request of
April 1957 incorporated the justifiication that their use was intended for

the Polish IGY program. I'rom paréjgraph 3 it is clear that there is no

need for a Worden gravimeter for tie IGY program, except in ithe Soviet

4
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Antaretic glaclologlcal srogram, }*u:ther analysis of currently availsble

Polish announceﬁ plans indicated no Polish Antarctic program and no

hcas

announced plan ft.g‘unde;'take éravitj observations in Spitzhergen -- even
though the order for the gravimeters specified calibration adjustments for
use in higher latitudes ~- LO° to 30°. In view of this, 1f a Pole does
participate in the Antarctic or Arctic it will be for the Soviets and not
for the P!:‘iish program of Stud;p:'s.? Folish gravity committments to provide
data only include three ].acalitie; in Poland, one of these, Borowa Go:a

is the initial point fqr the Polish triangulation network which is now

being integrated with the Soviet gsvdetic datum, and §he other is at
Borowies which has been establisho%ri by the Soviets as a station for variation
of latitude studfss, It is furhhc%r to be noted that the Polish order has
been placed for the geodetic t:pe égravimeter. In this connection it rust

be recognized that the Poland togeit.her with the other European Satellites,
under Soviet edict, have been in process since 1952 of re-adjusting their
national geodetic and mapping sysf.ems for unification with *t;he Soviet

aystem, In view of this any mattérs relative to geodesy and mapping :mst

be presumed to be under Soviet domination. It is reasonable to conclude,
therefore, tha‘f, any geodetic type instrument is likely to fall into Rassian
hands. Moreover, from the above it is also clear that the burden of sreof
gtill remsins upon the Poles to prove that the specific instruments a-e
needed for the IGY, 3oreover, asz rega"rds the gravimetric activities

that are adjunct to the IGY progrem, the Poles ought to provide a convincing

reason why a Worden meter is neede d, whereas wither Askania or Norgoord
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gravimeters could have been easil.y purchased in Europe. It is our view
that this question provides the final clue to the conclusion that the Poles
are seeking these Worden :eters for the Soviet Union. With them the

Saﬁeta will be able to (1) copy ;;lxe iistinctive design of the Worden

‘ AT o
meter, and (2) calibrate their owp :x.nstments for the deel@tiEsh of desirable

! Ceo. /’of 7TeN
correction factors to facilitate the eelleebten of their oun data with

these collected from the Frse Worid. This would substantially advance Soviet

4»~

progress to a superior position ix% establishing a World gravimetric system.
This superiority stems from the f;ct ihat Soviets have refused to release
their gravity data on the Sino-Sméiet Bloc areas.

5« The above sumnary reflects cox;cern of the interdepartmental Informal
Workin; Group on the IGY, made up lxof intelligence representatives of ihe
Air Force, State and CIA. Initia]% concern 18 indicated in the minutes of
the meeting of 1 May 1957: \

Par, 2 Mr. Goodman‘gﬁtatg falso drew attention to Dispatch L61, 15
April 1957, from the US Lmbaasy Warsaw, reporting a request from the
Foles for equipment, including, gravity reters, for ICY use. The
working group felt there was B Dossibility that this request represented
an attempt by the Soviets to ik.vbta:l.n through another channel gravi setric
equipment previocusly denied them.

25X1A%a _nndertook to aprange to draw the attention of the
Department of Commerce to the undesiiabllity of per,.ittiﬂg export
of this type of equipment to Lhe Soviet Bloc.

This matter and concern was directed to the chairman of the Operating
Committee, on 2L May 1957 who indieated that no export license was then

3
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outmﬂng. Hhen it iwah 'boiinted:

Gﬂimﬂ Dbﬁﬁed th!‘é when ;guch

Lo
out that a pe-application was 1likels the

SR .
‘re-applicatao;; wouldj be cobsidered by the

! ?

Buruu or Poro;lgn Ccuaerce he wouid b‘*come aware of ﬁ: and idviso the

§ P

CIA Wﬁ"

Whén 1t |

t!w cx_;\ ;mpr&‘xﬂtativg.
; n, g

a limse had beon granted ﬁo Pol

the wmz %qp and 15 further

-»tinz ci’ 30 Oé‘éober 1957:

Wi
25X1A%

, i

not bc axp:}rted trom Pdland

f A
Pt

';Jd fpr USSF ngﬁq.

mj‘ H

No mfomtion on thr subsequoﬂb ra-applicatian was g,ivm to

fas sudden].y 1aarnad in actober that
o o P

Fnd the matter was agsin discussed ry

mnected‘ bria‘ny in the minut‘es of the

cht to the Wordon gmvmetara deatined for Poland, Mr.

q:ttgad a report that t!z. P:les have atated the gx-avimet.ers will

¥ : H

E i

uxéept to the Antarqtic. S‘ane Polr nd

w 1c erpadit:lonq, t,h;s mze%m 1ncrsases the 1ikelihood

25X1A93

also

ntat'ted tiat Wwden haﬁ bedn approa.r.md hy the Sharp Compam' of

<

ram’ﬁo razarding export o!'

A 1
i

6, Baeognhing tho difﬁ cu]“.ty of

raﬂmterp prestm:ably to Lomunist China.

a complete rejects.on of tim Polish order,

it &a aumﬂ'bld t-hat this nog,atise action can be softened with a sta‘t ement

%

that a m;-e sq:.ﬁable ;.nstrpnent gor Ib! obspmt%-m is the LgCoate-Rfmberg

earth tida x:at:order. vhich is amilablc for purchasa.
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